Heterosynaptic transformation of GABAergic gating in the hippocampus and effects of carbonic anhydrase inhibition.
Recordings from CA1 pyramidal cells were made in rat hippocampal slices (in vitro). Activation of cholinergic receptors associated with tetanization of GABAergic inputs from stratum pyramidale transformed the hyperpolarizing GABA-mediated inhibitory postsynaptic potentials into depolarizing responses of rat hippocampal CA1 pyramidal neurons. The synaptic transformation was characterized by a significant shift of reversal potential of postsynaptic responses toward positive membrane potentials. This effect lasted more than 1 h and changed the function of the GABAergic synapses from excitation filter to amplifier. This long-term synaptic transformation was prevented by carbonic anhydrase inhibitors or the presence of HEPES buffer, indicating a dependence on HCO(3-). The presence or absence of an associated activation of cholinergic with GABAergic inputs thus gates the information processing through the pyramidal cells and network, forming an amplified "center" of attention and a filtered "surround". Information flow through the neural circuit is thereby directed according to temporal association of the relevant signals.